exposure to CHX (23). supplemented with 50 μ g/ml rifampin to obtain rifampin-resistant CFU counts. Plates were Gene deletion and complementation. Loci (EFTG_02287-02288) encoding the predicted ABC transport system EfrEF were deleted in-frame utilizing plasmid pHA101. Briefly, 999 bp flanking upstream and downstream regions of the genes of interest were amplified using primers in Table S1 and ligated with the plasmid pHA101, and propagated in E. coli EC1000. The
We hypothesized that repeat exposure to sub-inhibitory CHX could select for mutants with 230 reduced susceptibility to CHX and concomitant reduced susceptibility to other antimicrobials. To 231 test this, we performed in vitro serial passaging of E. faecium 410 with CHX for a period of 21 232 days, starting with a sub-MIC concentration of 2.9 μ g/ml (Fig. 1 ). Similar patterns of MIC shifts 233 were observed for two independent trials over the course of 21 days. The CHX MICs of the 234 evolved populations (referred to as populations A and B) recovered after one drug-free passage 235 was confirmed to be increased (19.6 μ g/ml) as compared to the parental strain ( Table 2 ). The
236
CHX MIC was not altered in E. faecium 410 passaged for 21 days in medium without CHX. We 237 conclude that reduced CHX susceptibility emerges in VREfm after serial in vitro CHX exposure.
239
The populations A and B had variable but significantly higher DAP MICs relative to the wild-type 240 strain (Table 2) , with the DAP MIC in some experimental trials meeting the ≥ 4 μ g/ml breakpoint 241 for DAP resistance (41). Vancomycin MIC was 2-fold higher for both populations relative to wild-242 type, and ampicillin MIC was 2-fold higher for population A.
244
Reduced DAP susceptibility is present in the CHX-passaged populations. We sought to 245 further quantify and investigate the basis for elevated DAP MIC in the CHX-passaged 
252
Next, isolated colonies arising on DAP plates from each of two independent DAP plating trials higher than the E. faecium 410 wild-type (Table 2) . The DAP mutants, with the exception of 258 DAP-B2, have significantly longer generation times than E. faecium 410 wild-type in BHI broth 259 (Table S2 ). No significant differences in spontaneous rifampin resistance frequencies were 260 observed between the DAP mutants and E. faecium 410 wild-type (Table S2 ), indicating that 261 these strains are not hyper-mutators. RT-qPCR analysis identified a small but statistically 262 significant increase in liaX expression in the DAP-A1 and A2 mutants relative to wild-type. The (Table 3) . RT-qPCR confirmed the down-regulation of cmk in DAP-A2 in the 275 two trials but not in DAP-A1 ( Fig. S3 ). Population heterogeneity in regards to IS1251 insertion at 276 the cmk promoter was observed in DAP-A1 by gel electrophoresis analysis of cmk promoter amplicons (data not shown). alpha/beta hydrolase (Table 3) . Production of (p)ppGpp, a bacterial alarmone, is controlled by RelA. Changes in ppGpp concentration modulate the stringent stress response and impact 
301
However, the exact molecular mechanism(s) of how inorganic phosphate levels alter 302 susceptibility to these antimicrobials is unclear. We confirmed that inorganic phosphate 303 concentrations were significantly lower in the DAP-B1 mutant relative to the wild-type for two of 304 four time-points assayed ( Fig. S4) .
faecium 410 and the efrEF deletion mutant. The most striking differences observed were for two These two species are present in E. faecium 410 wild-type, but absent in the efrEF deletion Significant changes were observed in several other lipid species in DAP mutants. As shown in type. In DAP-B2, amounts of monoglucosyl DAG (MGlcDAG or MHDAG) were 2-fold higher, potentially as a result of the bgsB mutation. The levels of GPDD were at least 2-fold higher for all DAP-A and -B strains. tolerance in E. faecium, presumably via regulation of expression of genes in its regulon, which is 382 currently undefined (70). In this study, we have confirmed a role for the heterodimeric ABC faecium 410 to CHX, and an amino acid substitution in EfrE is associated with decreased analysis, we found that presence of two ethoxylated fatty amine fatty alkyl diethanolamine to further examine the diversity and frequency of genetic variations arising as a result of serial 
